Transformation of cultured epithelial cells by ethylnitrosourea. Altered expression of type I procollagen chains.
Cultured epithelial rodent cells were transformed in vitro using ethylnitrosourea as a carcinogen either alone or in combination with the tumor promoter 12-O-tetradecanoylphorbol-13-acetate (TPA). The frequency of transformation in the absence of TPA was 5 X 10(-4) at 10 micrograms/ml ethylnitrosourea. Growth of ethylnitrosourea-treated cells in TPA-substituted medium increased the transformation frequency 8-fold. Colonies of transformed cells were isolated from soft agar and analyzed for the production of pericellular matrix glycoproteins. The ethylnitrosourea-transformed cells retained pericellular matrix structures, typical of the nontransformed control cells. Parent cells produced into their culture media fibronectin and procollagen types I and III as their major pericellular glycoproteins. The ethylnitrosourea-transformed cells synthesized and secreted altered procollagen polypeptides. The procollagen of ethylnitrosourea-transformed cells apparently consisted mainly of homotrimeric pro alpha 1 molecules, with smaller amounts of basement membrane procollagen-like chains. Fibronectin synthesis or secretion was not affected by ethylnitrosourea-induced transformation, but the production of fibronectin was enhanced in the transformed cultures treated with TPA. Also, the deposition of procollagen and fibronectin into the pericellular matrix was not affected by ethylnitrosourea-transformation. Very similar changes had previously been observed in murine sarcoma virus-transformed cells. The change of procollagen type I thus appears to be a correlate of malignant transformation of cultured epithelial cells. The results indicate that ethylnitrosourea can induce malignant transformation of epithelial cells in culture and modify production and deposition of pericullular glycoproteins.